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A_ system for controlling the distribution and use of digital works using 
digital tickets. In the present invention, a "digital ticket" is used to 
entitle the ticket holder to exercise some usage right with respect to a 
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The Anatomy of a Java Application 



Class vs. Instance 



2ort java>util . Date; 
c 1 as^xl^ t e AppV 

pub^.^^stafejc void main (String argst]) { 
^gte^t ^oj^^= new Dat e|) ; 
System . out . println ( today) ; 




The last line of the main ( ) method uses the System class from the java Jang package to 
display the current date and time. First, let's break down the line of code that invokes the 
println ( ) method, then look at the details of the argument passed to it. 



Class Methods and Variables 




Let's take a look at the first segment of the statement: 

System, out . println ( today) ; 

The construct-system. out--is the full name for the out variable in the System 
class. Notice that the application never instantiated the System class and that 
out is referred to directly from the class name. This is because out is a class 
variable-di variable associated with the class rather than with an instance of the 
class. You can also associate methods with a class-c/a55 methods. 

To refer to class variables and methods, you join the class's name and the name 
of the class method or class variable together with a period (';). 



Instance Methods and Variables 



Methods and variables that are not class methods or class variables are known 
as instance methods and instance variables. To refer to instance methods and 
variables, you must reference the methods and variables from an instance of the 
class. 

While System's out variable is a class variable, it refers to an instance of the 
PrintStream class (a member of the java.io package that implements the The 
Standard Output Stream ^). 

When the System class is loaded into die application, the class instantiates 
PrintStream and assigns the new PrintStream object to the out class variable. 
Now, you have an instance of a class so you can call one of its instance 
methods. 
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Sys taWout . println ( ) 

As you see, you refer to an object's instance methods and variables similar to 
the way you refer class methods and variables. You join an object reference 
(system, out) and the name of the instance method or instance variable 
(printiin ( ) ) together with a period (*;). 

The Java compiler allows you to cascade these references to class and instance 
methods and variables together and resulting in constructs like the one that 
appears in the sample program: 

System. out . println ( ) 



Class variables and class methods are associated with a class and occur once 
per class. Instance methods and variables occur once per instance of a class. 



Sum it Up 




The Anatomy of a Java Application 
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[ Course Documents ] : [ Object-Oriented Programming ] 




Object-Oriented Programming 



Outline 
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• Categories of OOP Support 

• Paradigm Evolution 

• Origins of Inheritance 

• OOP Definitions 

• Inheritance 

• Class vs. Instance 

• Polymorphism in OOPLs 

• Virtual Methods 

• Design Issues for OOPLs 

o Design Issue: Exclusivity of Objects 

o Design Issue: Are Subclasses Subtypes? 

o Design Issue: Implementation and Interface Inheritance 

o Design Issue: Type Checking and Polymorphism 

o Single and Multiple Inheritance 

o Allocation and Deallocation of Objects 

o Dynamic and Static Binding 

• Overvievy of Smalltalk 

o Introduction to Smalltalk 

o Smalltalk Message Expressions 

o Smalltalk Message Forms 

o Smalltalk Methods 

o Smalltalk Assignments 

o Smalltalk Blocks 

o Blocks With Parameters 

o Smalltalk Iteration 

o Smalltalk Selection 

o Smalltalk Design Choices 

• C++ 

o C++ Inheritance (cont.) 

• Java 

o Java (cont.) 

• Ada 95 

o Ada 95 ( cont. ) 

• Eiffel 

o Eiffel Characteristics 

o Eiffel Inheritance 

o Eiffel Dynamic Binding 

• Implementing 00 Constructs 
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Class vs. Instance 

There are two kinds of variables in a class: 
o Class variables - one/class 
o Instance variables - one/object 

• There are two kinds of methods in a class: 
o Class methods - messages to the class 
o Instance methods - messages to objects 
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Class vs. Instance 

• There are two kinds of variables in a class: 

o Class variables - one/class 
o Instance variables - one/object 

• There are two kinds of methods in a class: 

o Class methods - messages to the class 
o Instance methods - messages to objects 
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class vs instance 

•est' 

Why do you really want to use an instance instead of a class. 

Why do you really want to use an instance instead of a class ? 

The only conclusion I can come up with is time. If there are properties of 
a class that change over time and the class has at least one property that 
dep_en_d_s on another property from outside of it^then it makes sense to 
have an instance. An example is, say we have SO plastic tubes that are all 
the same, but Joined together in a tree like fashion. We could make each 
pipe an instance of a particular generic class or each pipe a different class 
that IS a subclass of the generic class. If we are interested in modelling 
these pipes in a knowledgebase, then describing each as a different class 
makes sense. Each position at least gives some uniqueness to allow it to be 
!h^^'H''"^"^''• " '° ^^^^^ "'"^^ ^ simulation, then we 

rT"""- ' '"^ °' 9-eric pipe 

tha all the individual pipe classes derived from, or may be instances of the 
all the specialized pipes. That is not important. What is important is that 
the instances change over time, and may directly affect the values of 
properties in other instances. 

My conclusion is that in ontologies, it only makes sense to represent 
Objects as classes. Instances only make sense in time varying systems of 

A more relevant example. The branching of blood vessels. The initial 
solution to this was to create a single Vessel class that had 2 properties 
ProximalToVessels and DistalToVessels, both of which have a range of O o'r 

more instances Of Vessel. 

It seems that this is a lazy solution for at least 2 reasons: 

1. it requires us to name instances carefully as the name provides us the 
context, or useful information, about the particular instance 

2. we could replace the instances with any others and the knowledge base 
would still be semantically correct, where in fact it should be wrong 
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Replacing the instances with Classes instead feels non-lazy because: 

1. We are now being definate about our label - it is now a type, and we 
tend to be careful with types. 

2. we can now assert that relationships are semantically correct and feel 
confident that we can't go wrong, i.e. we can't replace a left aorta with 
a pulmonary artery. 

The added bonus is that this is a simpleiMiile than mixing in instances in 
the knowledgebase. If for example we wanted to specialize the pulmonary 
artery and it was an instance, we need to then change this to a class 
definition, and should probably also update many of the properties that 
reference it to now point to this specialized class of Vessel. Making it a 
class to start off with means there is not hassle in deciding we want to 
specialize from it. 

If we want to run a simulation, then making an instance of each node in 
the tree would make sense, as now the objects are individuals who's 
properties obtain values which vary over time. 

comment 

^ 1051077394 

Posted by: matt at 2003-04-23 

I have added a document that addresses some of this. See 
Readdressing Ontologies. 
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